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A Product Evaluation of DIET versus Westab ET 


INTRODUCTION AND OBJECTIVES 

The purpose of this project was to determine the physical, chemical, 
and subjective differences between Westab expanded tobacco (ET) and 
dry ice expanded tobacco (DIET) by evaluating each of the products 
at the 100» level and at various substitution levels in a Marlboro 
blend. 

The three specific objectives of this evaluation were as follows: 

A. To determine the filling power effects of the 
reordering of the exit toiver product of both 
processes. 

B. To determine the filling power effects of 
thermo-vac treatment of DIET versus ET. 

C. To define physical, chemical, and subjective 
differences between DIET and ET substituted 
at various levels in a Marlboro type blend. 

The bright filler used as the control for both processes was part 
of a normal 20,000 pound line cut for Westab expansion. Six 
thousand pounds of filler (carefully sampled so as to be represen¬ 
tative of the 20,000 pound line) was sent to R6D for expansion by 
the DIET process. The remaining fourteen thousand pounds were 
expanded at Westab by the ammonia-C02 process. 

RESULTS AND DISCUSSION 

Evaluation of lOOli DIET versus ET 

Fining Power Evaluation 

Samples of the control and the expanded product were taken 
at the following locations: 

Control - conveyor leading to impregnator 
Expanded product - after the tower, before reordering unit 
Reordered product • after reordering unit, before air leg 
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Control samples and P/S reordered samples were submitted for 
cylinder volume dstermlnation on an “as is" basis. Samples 
taken out of the tower before the reordering unit were equili 
brated or, a “blow-box" (75 F, 60» R.N,, 30 ft/mln. air flow) 
for approxirately eighteen hours before cylinder volume deter' 
mihations were made, Results of the cylinder volume testing 
are summarized below and in Table I. 


Sample location 

C.V. at in o.v, 
Westab ET 

C.V. at in o.v. 
DIET 

A CV 

(ET-DIET) 

Equilibrated - Out 
of Tower 

68.5 

68.8 

-0.3 

"As Is" - Out of P/S 

68.6 

63.6 

+5.1 

Equilibrated - Out 
of P/S 

65.3 

66.5 

-1.2 


Data obtained on equilibrated samples out of the tower and after 
the Proctor Schwarz (P/S) reordering unit show no significant dif¬ 
ferences between the filling power of the DIET versus ET, "As is" 
cylinder volume results on P/S reordered material indicate that 
the Kestab ET was higher in filling power than the DIET product by 
0-751. it should be noted at this time that no effort has been made 
to optimize conditions in the P/S reordering unit used at RiD. This 
may have had some effect on the lower C.V. result for the DIET, 

Chemical Evaluation 

There were significant chemical differences between the ET and 
DIET products as shown in Table II. Both products showed signifi¬ 
cant reduction in alkaloid and’total reducing sugar levels, however, 
the decrease in reducing sugar content was much more severe in the 
Ifestab ET product. Due to impregnation with ammonia for the ET 
process, the product was characteristically higher in amino sugars, 
total nitrogen content, percent total volatile bases, and soluble 
ammonia. Significant losses of propylene glycol and glycerin were 
also noticed, especially in the case of the DIET materia]. 

Sieve Evaluation 

Samples were taken at the boxing site for sieve fraction deter¬ 
minations to “flag" any major differences in particle size distri¬ 
bution of the final products. There was a slight difference in the 
“long" and “medium" fractions, with Westab having a higher per¬ 
centage of “longs". Results are shown in Table III. 
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Thermo Vac Treatment of DIET versus ET 

In order to determine the effects of thermo treatment on the 
filiiiic power of DIET versus ET , ten hogsheads of each product 
' ■were sent to the Commerce Road facility'for processing. Ten 
:Sarf?ies for C.V. deterrinatiors were ptilTed from each hogshead as 
it was"bei -,5 fi-lled tc %e used as a "before thermo" control. 

AftC'i’ exposure t: the frcfraT bedtTe. frill cycle for ET and ES, the 
twenty hogsheads were returned to R40 to obtain C.V. samples 
''•after therro." An irdividuaT record of C.V. before and after 
thermo was kept fcr all,twenty hogsheads. A summary of this 
tesTin-g‘i- Irttec in Table IV, Where the results represent averages 
x,of sthe't-en hog-s'heads of each pfO'duct. Samples were run both on 
er "a"s is" basis and ch an equftibrated basis. In both cases 
Westab £1 and DIET showed ? decrease in C.V. through the thermo 
process, 

ties tab ET DIET 

{ Loss in filling power 5.6 4.0 

% Is" fta,sis 

{ Loss in filling power 3.6 2,2 

Equilibrated Basis 

After thermo, Westab ET was higher in filling power than the DIET, 
and as was found in the testing of out of the tower and after P/S 
samples, the magnitude of difference was less for the equilibrated 
samples than for the "as is" samples. 

A composite sample of DIET and ET to be used in making blends of 
various levels of the two products was prepared by combining 
portions of each of the ten treated hogsheads. 

Evaluation of DIET versus ET at Various Substitution Levels in a 
Harlboro Type Blend 

HarlborO'type blends were prepared containing 4, 10, 20, and 33* ET 
and DIET for the purpose of making cigarettes for firmness deter¬ 
minations. A sample containing no expanded tobacco was used as 
a control for the testing. In preparing the blends with increasing 
percentages of ET or DIET, only the percentage bright component 
of the blend was reduced. 

Cylinder Volume Data--Before Cigarette Hakino 

Samples of each of the final blends were pulled throughout the 
run for cylinder volume determinations. Hand blends were also pre¬ 
pared in which an exact amount of ET or DIET was weighed into the 
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the blend to yield the same percentages of expanded material, 
targeted for'in the larger blends. A comparison of C.V, results 
obtained for the hand blends versus results obtained for the 
larger scale blends is made in Table V. The C.V. values for the 
hand blends act as a guide to the filling power increase expected 
due to the increase in ET or DIET percentages in the blend. The 
agreement between th,e corrected C.V. values for hand blends and 
the larger scale blends indicates that the large scale blends 
appear to contain the proper levels of expanded material. Target 
cigarette making weights were then calculated from the corrected 
C.V, values obtained for the large scale blends. 

One additional comment should be made about the hand blend C.V, 
data in Table V: the cylinder volume values for the blends con¬ 
taining ET tended to be higher than those obtained on the DIET 
blends. 

Cigarette Firmness Data 

Cigarettes made from the control blend, all of the ET and DIET 
blends, and the two ICOS expanded materials were evaluated for 
firmness, Results of this testing are summarized in Table VI and 
plotted in Sreph I. The weight reductions determined for each blend 
due to increased percentages of ET or DIET were calculated using 
the control weight and the weights of the test cigarettes at equal 
firmness. From these weight reductions and the target percentages 
of ET or DIET in the blend, an average weight reduction per U 
ET or DIET added was calculated. 

Overall, the firmness data indicated there was no significant 
difference in the filling power of ET and DIET as shown by the 
average weight reductions per IS material added. These values are 
listed below; 


I 

3 


,1 



Expanded Tobacco Level 

4S 

lOS 

20S 

33X 

lOOS 

Average Wt. Reductions/IS Added 


Ht. Reduction/ Ht. Reduction/ 
IS ET 1S DIET 


1.47 

1.62 

0.73 

0.90 

0.79 

0.72 

0.63 

0.52 

0.43 

0.40 

or 

or 





iR 
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ciLi nder Voljtre Data - Ripped Cigarettes 

Cylinder volurs data on ripped cigarettes (Table VI} showed 
no significant differences in filling power at the 42 and lOX levels, 
however at the 20®, 33?, and 100? levels the blends containing 
the Westab ET tested slightly higher in filling power than the 
corresponding DIET blends. The significance of these differences 
is uncertain. 

Chemical Data on Cigarettes 

Cigarettes at the target making weight of each of the blends 
and 100? materials were submitted to Analytical for smoking, chemi¬ 
cal, and picking analysis. These results are listed in Table VII. 

As the percentages of DIET and ET in the blends increased, the 
FTC Tar, nicotine, and puff counts decreased, There were no 
appreciable differences in these values between the cigarettes con¬ 
taining DIET and those containing ET, except at the 33? and 1001 
levels. At these high levels of substitution the DIET cigarettes 
delivered less “tar’. 

Chemical analysis of the blends showed a reduction in alkaloid con¬ 
tent for both the DIET and ET blends while a reduction in total 
reducing sugars was noticed only in ET blends as the substitution 
level increased, Picking results indicated that the percentages 
of total reconstituted material and £S were consistent throughout 
all the blends, although they tended to be slightly below target. 

This consistency lends a certain amount of confidence that the 
changes in filling power observed were due to the different target 
levels of ET or DIET substituted in the blend. Picking values for 
DIET and ET were always lower than the target levels. 

Subjective Evaluation of Cigarettes 

'■ It was intended to include a subjective evaluation {RP^ Test) 
of the DIET versus ET at the 4 and 10? levels, however the flavor 
panel detected a slight “off taste" in the 10? DIET cigarette. By 
smoking the 100? DIET cigarette versus the 100? ET cigarette it 
was determined that the “off taste" was not due to the DIET, but 
due to some problem in the remaining portion of the blend. A 
request has been submitted to remake the four blends and remake the 
cigarettes for the subjective evaluation. The results of this 
testing will be reported at a later date. 

COliCLUSIOHS 

From the evaluation of 100? DIET versus 100? ET, it was found that 
there was no significant difference between the two products from a 
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flllinc power standpoint when samples cut of the tower and out 
of the'Proctor Schwarz (?/S) were equilibrated prior to cylinder 
volume testing, however, cylinder valune results on inaterial 
from the P/S showed Kestab ET to be higher in filling power by 
'oli if the samples were run on an “as is’ basis. The reason for 
differences between "as is" and equilibrated data is still 
uncertain. 

Chemically, the two products were different in total reducing sugar 
content, end final propylene glycol (PS) end glycerin levels. The 
DIET product showed greater losses of PG and glycerin through the 
tower. Due to impregnation with ammonia, the ET was characteris¬ 
tically higher in total nitrogen, total volatile base, and soluble 
afflBonia levels. Both products showed considerable alkaloid re¬ 
duction over the control bright filler. 

No significant differences were observed in sieve results obtained 
on each of the final products. 

Thermo treatment of the DIET and ET yielded a reduction in cylinder 
volume of 4.0* and 5.6i respectively on samples run on an "as is" 
basis. The difference between “as is" data and equilibrated data 
was also observed in this test. Equilibrated results showed 
reductions of 2.2? and 3.6? for DIET and ET respectively. Cylinder 
results obtained in this testing tended to show ET to be slightly 
higher in filling power than DIET both before and after thermo 
treatment. 

Firmness test results obtained on cigarettes containing blends of 
4, 1C, 20, and 33? DIET and ET and each of the 100? products showed 
that, on the average, an equal weight reduction of approximately 
O.S? per 1% expanded materiai added could be taker for both pro¬ 
ducts. Cylinder volume results on ripped cigarettes showed no 
significant differences in filling power at the 4 and ICJ levels, 
however,'at the 20, 33, and 100? levels the blends containing the 
Kestdb £T tested slightly higher in filling power than the corre¬ 
sponding DIET blends. 

Smoking and chemical analyses showed reductions in FTC tar, nicotine, 
puff court, and total alkaloids as the level of expanded material 
in the blend increased. There were no significant differences 
between the DIET and ET cigarettes except at the 33? and 100? levels ^ 
where the DIET cigarettes delivered less “tar". Total reducing 
sugar content of the blends decreased as the level of ET increased, zp. 
whereas no such trend was observed in the DIET blends. nn 


Source; https://www.industrydocuments.ucsf.edu/docs/hsdn0004 
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Subjective testing of tbs 4X and IDS levels of DIET versus ET 
has net been completed at this time. Results of this testing 
will be reported at a later date, 

RECOb!HEhUATIONS 

It is recommended at a series of “mini tests" be run to monitor 
cheisical and filling power differences between Westab ET and 
DIET. Comparisons will be made on both products out of the tower 
and after the reordering unit. Arrangements have been made with 
Westab personnel to pull samples from their process when noti¬ 
fied by RSD to do so. 

I 

The results obtained from the series of "mini tests" should give 
soeeindication as to whether some of the differences observed 
in this large scale test are significant. 



cc; Hr. K. S. Burns 

Hr. E. A. Christopher 
Hr. J. B. Knight 
Hr. H. G. Lloyd 
Hr. J. S, Osmalov 
H''. F. E, Resnik 
Hr. R, G. Snow 
Hr. R. N. Thomson 
Hr. F. V. Dtsch 
Hr. H. R. Wilkinson 
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TABLE II 

CKEHICAL ANALYSIS ON CONTROL VS. 10011 ET VS. lOOiS DIET 


Analysis* 

Westab Control 

DIET Control 

Avg. Control 

Westab ET 

DIET 

OV(after grinding),t 

10.5 

10.3 , 

10.4 

10.2 

9.6 

Alkaloids, t 

2.60 

2.48 

2.54 

1.63 

1.52 

Total Reducing Sugars, S 

14.2 

14.0 

14,1 

4,0 

10.8 

Sucrose, X 

0.5 

0.5 

0.5 

0.6 

0.9 

Fructose, I 

6,7 

6.8 

6.8 

0.4 

5.8 

Slucose, X 

4.3 

4.2 

4.3 

N.O.^ 

1.7 

Amino Sugars, X 

0.32 

0.33 

0.33 

0.52 

0.30 

Total Nitrogen, I 

2.21 

2.33 

2.27 

4.19 

2.36 

TVS, X 

0.38 

0.40 

0.39 

1.36 

0.25 

Ash, % 

12.2 

12.7 

12.4 

12.8 

13.0 

Pet. Ether Ext., X 

6.3 

6.6 

6.5 

7.3 

8.1 

Sol. NHj, X 

<0.1 

<0.1 

<0.1 

0.82 

N.D,* 

PG, X 

1.9 

1.9 

1.9 

0.8 

0.3 

Gly., X 

1.4 

1.4 

1.4 

1.2 

0.9 

CO:. X 

- 

- 

- 

0.2 

0.1 


*15 samples of control, 100» ET and lOOt DIET submitted for analysis In duplicate 

^N.D. * Not Detected 

*A11 results on Dry Weight Basis 


Sugar, PG, Gly. (reductions in both products) 


Source: https://www.industrydocuments.ucsf.edu/docs/hsdn0004 






R&D Results Hestab Plant Results RiD Results 




t Longs 

34.88 

(35.22) 

29.82 



i Hediums 

51.56 

(52.88) 

57.18 



{ Shorts 

10.95 

(8.85) 

10.91 

- 

'.-.r ' • 

51 Sriills 

1.24 

(1.58) 

1,26 



i Fines 

1.21 

(1.50) 

0.83 

-K'' 

•'I 


fl.V., 51 

10.5 

(10.8) 

10.4 
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TABLE !V 

CYUfiDER VOiyUE DATA • HOGSHEADS - BEFORE AUD AFTER THERMO TREATMENT 


Westab ET DIET A.C.V. (Westab ET-DIET) 


Hogsheads-Before ThernofAs Is) 


CV (as is) 

OV (as is) 

CV at IIJS OV 

C.f. 


75.7 

10.6 

71.3 

- 11.1 


73,8 

10.1 

65.0 

■9.8 


+6.3 



Hoqsheads-After Thermo (As Is) 

CV (as 1s) 

OV (as is) 

CV at 11.Oil OV 
C.F. 

ACV Through Thermo Process 


Hogsheads-Before Thersio 
(Equilibrated) 

CV (Equil.) 

OV (Equil.) 

CV at n.ost OV 

C.F. 


Hogsfceads-After Thermo 
(Equilibrated) 

CV (Equil,) 

OV (Equil.) 

CV at n.CX OV 
C.F. 

ACV Through Thermo Process 


71.7 

10.6 

67.3 

- 11.1 


- 4.0 


72.7 

10.9 

71.6 

-9.1 


70.1 
10.9 

69.2 
-9.1 


- 2.6 


72.2 

10.0 

62,4 

-9.8 


- 2.6 


66.4 

11.2 

67.9 

-7.7 


65.6 

11.1 

66.4 

-7.7 


-1.5 



4 
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* Cylinder volumes corrected to 12.5S O.V. level using e ccrrectlon factor of 
3,0 cc/10 gras/13! O.V. crange. 


CYLINDi 

:!l VOLUME DATA - 

CCHPARISON OF LARGE SCALE 

BLENDS TO HANDBLESDED SAMPLES 

SAMPLE I.D. 

LARGE 

SCALE : 

LEND SAMPLES 


HANDBLEND SAMPLES 


C.V. 

O.V. 

CORRECTED C.V.* 
AT 12,5? O.V, 

C.V. 

O.V. 

CORRECTED C.V,* 
AT 12.5? O.V. 

Control « 03! ET 

38.0 

12.82 

39,0 

35.8 

13.46 

38.7 

43! Kestab ET 

36.2 

13.45 

39.0 

37,1 

13.47 

40.1 

4J DIET 

39.2 

12.65 

39.3 

37.3 

13.21 

39.4 

lot Vestab ET 

38.2 

13.25 

40.5 

38.9 

13.46 

41.8 

lOS DIET 

38.9 

12.93 

40.2 

39.8 

12.75 

40.6 

20? iiestab ET 

41.4 

12.64 

41.8 

41.4 

13.10 

43.2 

20? DIET 

42.3 

12.42 

42.1 

40.1 

13.05 

41.8 

33? Kestab ET 

46.7 

12.34 

46.2 

44.7 

13.10 

46.5 

53? DIET 

46.6 

12.12 

45,5 

44.2 

12.75 

45.0 


S' - k 

I; 

r - i; 


' ' I'' T J 


M 

O 

cn 

' ,00 

c 

01 
is: 

00 

w 

I -Vffsry'-' 
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TABLE VI 

COMPACIKETRIC FIRMNESS DATA 



CIGT. TQB. 

CIGARETTE 

EOUIL. 

TOB. HT. AT 

% HEIGHT 

C.y.-RIPPED 

SQUIL 

SAMPLE 1,0. 

HT. 

FIRMNESS 

O.V. 

EQUAL FIRM. 

REOUCTIOfi 

CIGARETTES 

O.V. 

D43FS 

0.850 

36.8 

i3.3 





Control 0* ET 

0.817 

39.2 

13.3 

0.818 

- 

34.2 

13.4 


0.767 

42.2 

13.4 





D4BFK 

0.820 

36.1 

12.9 





4* Hestab ET 

0.766 

39.2 

12.9 

0.770 

5:86 

36.2 

13.0 


0.719 

42.0 

12.8 





D4I3FO 

0.B16 

36.0 

12.9 





4S DIET 

0.781 

38.0 

12.9 

0,765 

6.47 

36.2 

12.8 


0.735 

40.8 

12.8 





D4BFL 

0.807 

36.2 

13.1 


7.33 

39,0 


10^ Westab ET 

0.754 

39.8 

13.1 

0.758 

12.8 


0.709 

41.9 

12.8 





D4BFP 

0.801 

35.7 

12.8 





lOS DIET 

0.759 

38.4 

12.8 

0.744 

9.04 

38.5 

12.7 


0.720 

42.1 

12.8 





D4BFM 

0.782 

33.1 

12.9 




12.6 

20S1 Westab ET 

0.730 

36.6 

13.1 

0.688 

15.89 

40.6 

0.689 

38.9 

13.0 





D4BFQ 

0.766 

35.0 

13.1 




12.7 

m DIET 

0.713 

37.9 

13.0 

0.700 

14,42 

39.3 


0,672 

40.7 

12.9, 





D4BFN 

0.720 

34.4 

12.9 




12.6 

33!^ Westab ET 

0.670 

37,6 

12.7 

0.643 

20.78 

43.8 


0.620 

40.8 

12.7 





D48FR 

0.712 

36.8 

13.0 





333; DIET 

0.659 

40.2 

13.0 

0.678 

17.11 

42.1 

12.8 


0.610 

43,2 

12.8 





04BFT 

0.513 

33.7 

11.7 




11.8 

loot Mestab ET 

0.468 

38.6 

11.7 

0.464 

43.27 

61.4 


0.419 

42.3 

11.8 





04BFU 

0.518 

35.6 

11.5 





loot DIET 

0.469 

40.8 

11.5 

0.491 

39.37 

60.2 

11.3 


0.418 

44.3 

n.3 

















t. 
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